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Introduction

ln September of 2010, a quantitative vegetation survey was conducted for eleven mine sites in the Clifton Mining
District near Gold Hill, Toole County, Utah, for Nofth American Exploration. Assessments on undisturbed

vegetation are required by the Utah State Division of Oil, Gas and Mining (DOGM) within the immediate area of
the mine site to gather quantitative vegetation data for baseline information. This information is generally used for
post-mining revegetation targets. The mine operator must reclaim the area to 70%o ofbackground vegetation cover

in order for the reclamation bond to be released. The site's physical and biological properties described here will
help in reaching those revegetation targets.

Site Description

The properties are characterized by the typical basin and range geology of the area in that thby lie within a north-
south trending mountain range surrounded by desert basins and playas with no external drainage. Since the area
lies within the rain shadow of the Sierra and Cascade ranges to the west, the area is arid receiving an average of
only 10 inches ofprecipitation each year. Approximately half ofthe precipitation comes as snow befween
February and May, and the other half generally arrives as rain showers or occasional severe tlunderstorms.

The mine sites are located in the foothills north of the Deep Creek Mountains in Toole County, Utah within
Township and Ranges- T8S Rl8W and T8S R17 W, and within a 4.8 mile radius of Gold Hill. (See Figure I -
Site Map)
The properties surveyed and their general locations and elevations are:
Cactus Mill- 40"10'05"1{ I 13"50'1 1"W, Elevation 5318 feet
Frankie Pit- 40'08'26"11 ll3'49'42"W, Elevation 6086 feet

Lucy L. Pit- 40'08'22"N ll3'49'18"W, Elevation 6043 feet

Rustler Pit- 40'07'57"N 113"49'57"W, Elevation 6129 feet
North Area- 40"07'49"N 113"49'26"W, Elevation 6250 feet

Yellow Hammer A. B. C and West Zones- clustered around 40"07'11"N 113"49'37"W.
Elevation 6293 feet
Kiewit Mine- 40'06'56"N I I3"48'07"W, Elevation 5866 feet
Kiewit Leach Pad,- 40"06'42"N 113"48'29"W. Elevation 5899 feet

The area is dominated by three principal vegetation t)?es - black sagebrush (Artemisia nova), Wyoming
sagebrush (lrtemisia tridentata var. wyomingensrs), and pinyon/juniper (Pinus monophylla/Juniperus
osteosperma) woodlands. Detailed descriptions ofthese vegetation types are found in the Vegetation section of
this renort.
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Figure 1. General location of the Gold Hill area (UTM NAD 83 CONUS)
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Methods
A total of thirty-five - 100 foot point line transects were recorded within the tkee major vegetation qpes of the

area, which are pinyon/juniper woodlands, Wyoming sagebrush shrublands, and black sagebrush shrublands.

After a representative site was reached, a pin was spun to generate a random azimuth of the ftansect. At each

transect, a pin was lowered at one foot intervals and all plant species or other ground cover (liteq rock, gravel,

bare ground) the pin intercepted were recorded. If the pin intercepted more than one stratum of vegetation, these

were noted as 'second' and 'third'hits. This information was then statistically analyzed as a percent cover and

relative cover per species and per life form (Tables 1,2 and 3). The '<f in these tables indicates that a species

was present in a 6 foot wide belt transect centered around the transect, but was not intercepted by the pin. Ten

transects within the pinyon/juniper community were analyzed, l3 transects for the Wyoming sagebrush

community were analyzed and 12 transects for the black sagebrush community.

Vegetation Com mun ities

The flora of the area falls within the Bonneville Basin Section of the Great Basin Floristic Division
(Intermountain Flora, Cronquist et. a1.). The vegetation includes mosaics of singleleafpinyon/Utah juniper, black

sagebrush, and Wyoming big sagebrush community types with minor areas of rubber rabbitbrush (Chrysothamnus

nauseosus), Basin big sagebrush (Artemisia tridentata var tridentata) and greasewood (Sarcobatus vermiculatus)

dominated zones within the three major community types. Sagebrush (Artemisia spp) is dominant over much of
the cold desert shrub lands of the Great Basin and is the most common community type within the study area (See

site maps in Appendix A)

Black Sagebrush communityl Black sagebrush covers over 40o/o of the acreage mapped. Black sage is generally

found on shallow soils in valleys and on exposed mountain slopes. Total vegetation cover in this community

averaged 35.9% +l- 7.7o/o. Ground, cover was predominantly gravel or bare ground (22.8o/o and 23.4Yo

respectively), rock was 13.l%o and litter was only 7.8%o. (See Table 1).

Black sagebrush was the clear dominant in this community fype and accounted for almost half (MVo) of the

vegetation cover. Other significant shrubs in this vegetation type included Wyoming big sagebrush (3.9% relative

cover), viscid rabbitbrush (Cftryso thamnus viscidiflorus) (5.3o/o relative cover), littleleaf horsebrush (Tetradymia

glabrata) (5.8% relative cover) and hops age (Grayia spinosa) with 3 .1oh relative cover (See Figures I and 2).

All grass species combined was 18.8% of the total vegetation cover. Major cool season perennial grass

components included Sandberg's bluegrass (Poa secunda) (9.5% relative cover), Indian Ricegrass (.ltrpa

hymenoides) at 4.60/o relative cover and bottlebrush squirreltail (Elymus elymoides) at 2.8Yo rclative cover. All
life classes of forbs (perennials, annuals, biennials) contributed only 1.60/o of the vegetation cover. The paucity of
grasses and forbs may be due to a combination ofphysical constraints (precipitation, poor soils, etc) and livestock
grazing history. Livestock grazing can selectively remove and/or hinder grass and forb growth and regeneration.

Soils supporting black sagebrush in this area are typically shallow and xeric, thus have a lower water holding

capacity than adjacent sites that tend to be dominated by Wyoming big sagebrush or Basin big sagebrush. In
addition, the soils in this community type have more surface rock and gravel (35.9% compared with 17.6% for
Wyoming big sagebrush). Black sagebrush is sometimes found in more deep and moist soils and may co-



Gold Hill Baseline Vegetation Assessmenf

dominate with larger sagebrush subspecies. As such, black sagebrush is often found within Wyoming big
sagebrush and pinyon/juniper communities in the study area.

(See soil and vegetation maps in Appendix A)

Figure 2. View from ridge at Lucy I Pit looking north west. Black sagebrush communities on near and far slopes,

pinyor/juniper communities at mid slopes and ridges in distance

Figure 3. View looking south east at Rustler Pit. Black sagebrush community in the foreground with hopsage and
green ephedra.
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Table l. Cont

Annual and biennial forbs

Cacti and succulents

rase # of $cond hits: 7
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Wyoming Big Sagebrush community; Wyoming big sagebrush covers about 3l% of the total acreage of the
rnine sites. Wyoming big sagebrush generally dominates on the deeper soils on the sites as compared to black
sagebrush. These soils are typically found on shallower slopes near and within valley bottoms. Total vegetation
cover in this community type averaged 52.6 +l- 8.lYo. Litter accounted for 15% of the total cover, while rock was
5.0%;o, gravel was l2.6Yo, and bare soil accounted for 23o/o. (See Table 2)

Wyoming big sagebrush was clearly the dominant shrub in the area and comprtsed 38.7o/o of the total vegetation
cover. Hopsage v/as the next most prevalent shrub with 7.2o/o rclative cover, and black sagebrush at 3.lo/o rclatixe
cover. Other important shrubs were viscid rabbitbrush (5.6% relative cover), and greasewood at 3.8o% relative
cover. Greasewood was sometimes a co-dominant or dominant within a few stands of Wyoming sagebrush

(transects CM3 and CM4 at Cactus Mi11), but was rarely present on other sites (See Figures 3 and 4).

Basin Big Sagebrush is also present in this and other.communities along the edge of arroyos and occasionally on
alluvial fans where deeper soils were found. It represents a minor component ofthe vegetation across the mine
sites and is only co-dominant in very small narrow areas. Likewise, rubber rabbitbrush (Chrysothamnus naseosus)

is found only in narrow bands along lower elevation arroyos particularly at Kiewit Leach, Kiewit Mine and
Cactus Mill. These populations fall within Wyoming big sagebrush communities.

All grass species combined contributed 24.8%o to the vegetation cover. Important cool season perennial grasses

included Sandberg's bluegrass (8.6% relative cover), bottlebrush squirreltail (5.8% relative cover), bluebunch
wheatgrass (Elymus spicatus) (3.5% relative cover, and lndian Ricegrass (3.4'Yo relative cover). The invasive
adventive annual- cheatgrass (Bromus tectorum) (4.7o/o relative cover) is a more cornmon component here than in
the other two main community t1pes. It is widespread in the area and underscores the importance of careful and
rapid re-vegetation of disturbed areas to prevent further spread. Other invasive adventive species ofconcern at the
site include: African mustard (Malcolmia africana) musk thistle (Carduus nutans) andhalogeton (Halogeton
glomeratus).

All life classes of forbs (perennials, annuals, biennials) contributed only 0.5% ofthe total cover (or 0.9Vo relalive
cover). The following species of forbs are present in all three main community types at the mine sites: Beckwith's
milkvetch (Astragalus beckwithii), Anbis (Boechera) species, Castilleja species, Spindlestem (Caulanthus
crassicaulis), Erigeron species and carpet phlox (Phlox hoodii).
(See soil and vegetation maps in Appendix A)



Gold Hill Baseline Vegetation Assessmenf

Figure 4. View looking west- Kiewit Mine. Black sagebrush communities are in the foreground, Wyoming big

Figure 5. Wyoming big sagebrush community on valley bench.
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Table 2. Wyoming big sagebrush community

l,lyonri ng
Sa9ebrush
Gold Hill 1=12

Scientitic Name Common Name Avg St Dev Sl Erol LOVir Hioh Rel Cover

TotalVeqetation Cover 52.6 81 34.0 62.0

Litter '15.2 5.2 1.5 5.0 21.Q

Rock 5.0 3.0 1.1 2.4 8.0

Gravel 8.0 3.€ 23.0

Bare Soil 23.t 1.1 14.0

Totial GrounrJ Cover n.4 6.4 1.€ 68.0 86.0

Cool season perennial orasses
E vmus oine|el/s 3rcal Basin Wildrye 1.C 0.6 0.c 6.0 1.1 41.7

gynus dynbides lonlebrush Squireltail 3. 3.t 1.0 0.c 11.0 83.3

E ynus spic€lus Sluebunch Whealqrass 1.8 3.9 0.c 14.0 58.3

olher cool season oercn la./ orasses 0.2 0.€ 0.2 0.c 2.0 0.: 8.3

Vutlonqfass <1 <1 83

SandbeE Blueqrass 4.6 4.4 0.c 15.0 8.f 83.3

SIba comala 0.€ 1.€ 0.5 0.c 6.t 1.4

StiN hynenoides Indlan Ric8g€ss 1.8 2. 0.6 0.c 7.( 3.{ 83.3

Sub-total 132 11 3.3 0.0 17.0 21.8

warm season perennral grasses
Hil ie ianesi Galleta 0.9 2.6 0.1 0.0 9.( 1.6 25.0

Sub-total 0.9 2.6 0.7 0.0 9.0 1.6

Annual graslies
*om)s lecbtum 3heatqlass 2.1 3.0 0.9 0.0 8.C 83.3

Sub-total 2.5 3.0 0.9 0.0 8.0 1.7

Herennral l0l'DS

lslaoalus beclfuihii Beckwith's milkwtch <1 <1

l|str€ga/us spp Milkvetch <1

goechera sp Roclcless <1 <t <1 <1 25.C

calochattus nuttdlii Maiposa Lily <1 <1 8.:

C€sliloia sp Paintbrush <t 8.3

C€u/arthls crass/caufis Spindlestem 0.t 03 01 0.( 1.0 16.7

Ctvotdltha Aavoculata Cat's eye 0.1 0.3 0.1 0.( 1.0 0.2 8.3

Cryptmtl@ spp Cat's Eye 0.c 0.2 0.0 0.c t.0 0.2 12.C

Mphiniun sp Larxsp!r <1 <1

Eriger$ spp Fleaban€ <1 8.3

Uliaceae Lily <1 8.3

<1 <1 8.3

Hoods Phlox 0.2 0.4 0.1 0.c 1.€ 0.3 41.7

Unkrbwn Pe/onnial Forb 0.1 0.3 0.1 0.c 1.C 0.2 8.3

Sub-tota, 0.7 0.2 0.0 1.0 0.9
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Table 2 (cont)
lSciefltific Name Common Name Ava St Dev St Errol LOr/{ Hiqh RelCover

Annual and biennialforbs
Hak{leton done6lus Halogelon 1.4 3.4 0. 0.0 10.0 2.t 25.C

Phfrelia $enulata Crenuhte phac€lia 0. 0.1 0.0 '1.0

S,symbd./t altss/)7x.im Iumblina Hedqe Mustad <1 <1 <1 <l 16.1

Sub-aola, tt 3.6 1.0 0.0 10.0 2.4

Sub-shrubs
Ba.rtia an€nbana Sray Molly <1 <l <7 18.2

Gulbrezia sarolhrce groom Snakew€ed <1 <1 <1 <1 9.1

Sub-lola, 0.0 0,0 0.0 0.0 0.0 0.0

Shrubs
Aienua nova Black sagehush 1.7 3..4 0.9 0.c 10.(

Ane n N a tuide nt ala tidenlat a Basin big sagebrustl 1.2 4.( 1.2 0.0 14.C 2.4 16.7

Adonisia tide ala vat wycfninsensis Wyominq biq $qebrush 20.6 'ti 0.0 40.I 38.7 91.7

Atiplex confeftlfolia Shadscale 0.3 0.t 0.2 0.0 0.5

ChrLfofhan us naoseosus Rubber Rabbiibrush <1 <1 <l <1

Clwsa UM nn us v i scidi f, o tu s Rabbitbrush 0.9 0.0 8.C 5,4 91.

aol@dra viidus 3re€n Mofircn lea 1l 1.3 0.4 0.0 4.0 66.i

Stayia spnosa Spiny hoDsaae 3.8 4.1 1.2 0.0 13.0 66.

SarcobaluI vemtculalus 3lack Oeas€[,lod 4.t 1 0.0 15.0 3.€ 25.C

Sy npho t@at@ s I on glor us inowberry <1 <1 <1 <1

feladyrnia dabpla -it{oleaf hoEebrush <1 <1 <1 t6.7

fetndvnia nuttdli ,{ut!all's horsebrush <1 <1 <1 <t 16.7

Subtofa/ L7 10.6 3.0 0.0 45.0 63.3

Cactiand succulents

Opunlia pdyacantha Plains Prickly Pear 0.: 0.5 0.c t.c 0.5 33.3

Subfota, 0.t 0.5 0.1 0.0 1.0 0.5

Trees

Jrniperus osl8ospgnra Jlahjuniper 0.3 0.: 0.0 4.0 0.t 16.7

Pinus dtnphy a Sinole leaf oinvon 0.5 1.0 0.0 0.€ 50.0

Suhtofa, 0.8 2.1 0.6 0.0 4.0 1.1

Averaqe # of sscond hits: 16
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Pinyon/Juniper Community: Singleleaf pinyon together with Utah juniper covers 2l.2Vo of the total acreage of
the mine sites. Total average vegetation cover in this community typ e is 42.9 +l-7 .60/0% with litter at an average

of 14.7o/a, rock at 11.0%, gravel at 9.7Yo andbarc soil at26.0%o. (See Table 3)

Although pinyor/juniper communities are found on every soil type and exposure across the study area, juniper is

more drought and cold tolerant than pinyon, thus they tend to dominate sites at the lower and upper elevation

ranges (See Figure 5). Pinyon typically dominates the mid-range elevations where both species occur. Generally

the understory ofpinyon/juniper communities is composed ofspecies found in adjacent communities.

A11 grass species combined contributed 5.7o% to the total vegetation cover (13.3% relative cover). The most

coflrmon cool season perennial grass is Sandberg's bluegrass with an average total cover of 39Yo (9.1% relative

cover), followed by Indian ricegrass (0.6% total cover) and bluebunch wheatgrass (0.5% total cover). Alt life
classes offorbs (perennials, annuals, biennials) contributed only 1.lVo ofthe total cover. Common forbs found in

this community include carpet phlox (Phlox hoodii) arrd Beckwith's milkvetch (Ast.ragalus beckwithii).

Average total shrub cover is 9.0%, which translates to 20.9o/o rclanve cover. Within the shrub layer black

sagebrush accounts for 5.5%, Wyoming big sagebrush is 0.9% and viscid rabbitbrush is 0.8% (total cover). Other

shrubs of note but minor cover inctude cliffrose (Purshia Mexicana var. stansburyana), greet ephedn (Ephedta

viridis), Basin big sagebrush, and hopsage.

(See soil and vegetation maps in Appendix A)

Figure 6.Pinyon/juniper community interspersed with black sagebrush overlooking Bonneville basin.

T2
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Table 3. Pinyor/j uniper community
Prnyon /luniper
Gold Hill
n=10

Scientifc Name Common Name Avq St Dev St Error LOW Hiqh Rel cover

Total Vegetation Cover 42.9 2.4 30.0 56.0

Litter 14.7 4.4 10.0 22.0

Rock 11.C 7.4 1.0 21.0

Gravel 9.7 3.0 20.o

Bare Soil 26.0 7.9 37.0

fotal G ound Cover 74.4 63.0 83.C

Cool season perennial clrasses
Elvmus cinercus Sreat Basin Wildrve 0.0 0.0 0.c 0.0 0.c 0.0 10.c

Elymus elynoides Botdebrush Souineltail 0.3 0.7 0.2 0.0 2.0 0.5 70.c

E/ymus sp,batus Bluebunch Wheatorass 0.5 1.0 0.3 0.c 3.0 30.c

Muttonqrass <1 10.c

Poa sanfueni Sandbero Blueqrass 3.9 0.8 1.0 9.0 9.1 100.c

Stba cofitata 0.4 '|.3 0.4 0.0 4.0 0.f 40.c

Stipa hymenoiales Indian Ricegrass 0.6 1.0 0.3 0.0 70.c

Sub-tofa, 5.7 3.7 1.2 1.0 13.0 13.3

Annual qrasses
Brcmus tedotum Chealqrass 0 0.2 0.0 2.0 100.c

Sub-total 0.6 o.7 0.2 0.0 2.0 't.1

Perenni al forbs
Anlennatia mitophylla LiE€leaf Pusoytoes <1 <1 <1 10.0

Astadalus beckwihii Beckwth's milkvetch 0.2 0.6 0.2 0.c 20.0

A str aq a I u s I e ntiqi nos u s va r aaan e os t) Cobweb mllkvatch <1 <l 10.0

4stragar0s spp Milkvelch 0.'l 0.3 0.c t.c 20.D

Aslragarus utahensis L,tah ladvllno6r <1 10.0

Boechee sD Rockcress 0.1 0.3 0.1 0.c 1.C 30.0

Casblleia sp Paintbrush 0.1 0.3 0.1 0.c 1C 0.2 10.0

CaulErlhrrs caassicao/is Spindlestem 20.0

Ovotantha flavoculata Cal's eye <1 <l <1 10.0

Cryptanlha spp 20.c

Eigeron sw Fleabane <1 10.c

E ogonum sp Eiogonufl sp <1 <1 20.c

Lilliaeeae Lily <1 <1 10.0

Hoods Phlox 0.€ 0.4 0.0 4.4 1.4 70.0

Stenleya pinnaq Drince's plume 0.0 0.0 0.0 0.0 0.0 0.0 '10.0

Sub-total 1.1 1.5 0.5 0.0 1.O 2.6
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Table 3 (cont)

Scientific Name Common Name Avq St Dev St Error Low Hiqh Rel cover

Annual and biennial forbs
B'assica niqm Black mustiard <1 10.c

M e ch aeta dh etu ca ne sc e tls Silvelv Aster <1 1 10.c

Stellaia sp Chicks,eod <1 30.c

Sub-total 0.0 0.0 0.0 0.0 0.0 0.0

Sub-shrubs
Gutieneia sarolllrae Brcom Snakew€ed <1 10.c

10.c

Leptod€€Uon pungcns Prickly gilia 0.1 0.3 0.1 0.0 1.0 10.c

Subtota, 0.1 0.3 0.1 0.0 1.0 o.2

Shrubs
Black saoebrush 4_1 1.3 0.c 11.0 12.4 90.c

Big Sag€brush 0.6 1.9 0.6 0.( 6.0 1.4 10.c

Aftemisia ffientda var wvonipensi, Wyominq biE saqebrush 0.s 1.9 0.c 5.0 30.0

Shadscale <1 20.4

Chrysnlham rs visctdillottJs Rabutbrush 0.8 1.3 0.4 0.( 4.0 1.8 50.c

Epheche vidus Green l'romon t€a o.4 1.0 0.3 0.c 3.0 0.9 60.c

Gnia spnosa Spiny hopsage 0.2 0.2 0.c 2.0 0.5 20.0

Cliffr6€ 0,5 'i.6 0.5 0.c 5.0 10.0

Syn p hotoc aryos lon I ifl otu s Snovlbenv 0.1 0. 0.c 1.0 0.2 10.0

Tetaclvnia m-ntallii \utlalls horcebrush 0.0 0.0 0.0 0.c 0.0 0.0 10.0

Sub-total 9.0 3.9 1.3 0.0 14.0 20.9

Trees
Junip€tus osteosoenla Jtah iunip€r 14.0 6.1 1.9 25.0 100.0

3inqle leaf oinvon 12.4 5.7 1.8 0.0 19.0 28.9 100.0

Sub-total 29.0 'fi.6 3.7 0.0 29.0 6r.5

Averaqe # of second hits: I
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Figure 7. Photo of pinyon juniper community
interspersed with sagebrush communities

sorrs
The following soil types are found within the parcels. Al1 soil descriptions were derived from
USDA- Soil Survey of Tooele Area, Utah (NRCS Soil Survey issued 2000).

Soil type 4- Amtoft-Rock outcrop complex, 30 to 70 percent slopes.

This soil is typically composed of 65% Amtoft very cobbly loam, I5o/o rock outcrop and 20Vo other soils, and is

found on mountainsides and hillsides. The Amtoft soil is shallow and somewhat excessively drained and formed

in residuum and colluvium derived dominantly from limestone. Rock outcrops consist of exposures ofnearly
barren limestone, mainly on escarpments and ridges. Small inclusions ofother soils include the shallow Lodar and

Lundy soils on upper slopes under Utah Juniper and singleleafpinyon, shallow Checkett soils under black

sagebrush, Hiko Peak and Spager soils on high fan remnants and deep Cliffdown soils on low fan remnants under

Wyoming big sagebrush. This soil type occurs on 6 of the 1l parcels including Rustler, Lucy Pit, Frankie Pit,

Kiewit Leach, Kiewit Mine, and Cactus Mill (See soil and vegetation maps in Appendix A)

Soil type ll- Checkett-Rock outcrop complex, 10 to 40 percent slopes.

This soil is composed ofabout 75% Checkett very cobbly loam, t0% Rock outcrop, and l5%o other soils and is

found on mountainsides and hillsides. The Checkett soils are shallow and well drained, and formed from
residuum and colluvium derived mainly from igneous and metamorphic rocks.

Rock outcrops occur on escarpments and ridges. Small inclusions of Hiko Peak soils occur on fan remnants and in

drainage ways and shallow Reywat soils occur on north facing mountainsides and areas with slopes greater than

40o%. Present vegetation in most areas is black sagebrush, cheatgrass, Sandberg's bluegrass and Indian ricegrass.
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This soil t)?e occurs on 2 of I 1 parcels including Kiewit Mine and Cactus Mill (See soil and vegetation maps in

Appendix A)

Soil type 21- Hiko Peak gravelly loam, 2 to 15 percent slopes.

Hiko Peak soil is a very deep and well drained- formed in alluvium derived from mixed rock sources and is found

on fan remnants lncluded in about 10% of this mapping unit are small areas of loamy Medbum soils on the

shallower sloping lower fan remnants, the sandy Berent soils of stabilized sand dunes underjunipeq and Sprager

soils in positions similar to those of the Hiko Peak soil. Present vegetation in most areas of Hiko Peak soil is

pinyon/ juniper communities, Wyoming sagebrush communities with rubber and viscid rabbitbrush along arroyos.

Greasewood occurs where this unit enters the Cacfus Mill site at the north east corner.

This soil type occurs on 2 of I I parcels including Cactus Mill and under the majority of the area on Kiewit Leach

(See soil and vegetation maps in Appendix A)

Soil type 48- Reywat-Broad-Rock outcrop association, 30 to 60 percent slopes.

The unit is about 450lo Reywat very cobbly loam mainly on droughty south aspects or on short or medium length

convex slopes of hills and mountainsides. Reywat is a shallow and well drained soil formed in residuum and

colluvium derived dominantly from qtrartzite and igneous rocks. About 30% of the unit is the Broad soil- a

moderately deep and well drained cobbly loam formed in residuum and colluviums from quartzite and sandstone.

Broad soil is found mainly on moister north aspects. Rock outcrops compose about 10% of the unit and are barren

bedrock on escarpments and ridges. Rock outcrops and other soils comprise atotal of 25oh ofthe unit and include

small areas ofdeep Abela soils that are found in drainage ways. Shallow Lodar soils are found in landscape

positions similar to the Reywat and shallow Lundy soils in positions similar to the Broad soils.

This soil unit supports pinyor/juniper, black sagebrush and Wyoming sagebrush communities and occurs on 8 of
1l of the parcels including Frankie Pit, Lucy Pit, North Area, Kiewit Leach and Yellow Hammer.

(See soil and vegetation maps in Appendix A).

Conclusion

Overall, 310.6 acres were examined for this study. The community type acreages and percentage ofthe total area

were: Basin Big Sagebrush 2.7 acres (<1%), black sagebrush 126.7 acres (41%), singleleaf pinyon/ Utah Juniper

65.8 acres (21.2%), Wyoming big sagebrush 96.6 acres (31.1o/o), rubber rabbitbrush 4.2 acres (1.3%), and

disturbed areas comprised 13.9 acres (4.3Vo).

Plant community types were correlated with landscape position and soil type and depths. Soils supporting black

sagebrush are typically shallow and xeric. Pinyon/juniper communities are found on every maj or soil unit and

exposrre across the study area, howeverjuniper was over twice as prevalent as pinyon. Diversity and percent

cover for grasses and forbs are relatively low for all communities, perhaps due to a combination of numerous

record dry years and grazing pressure in some areas.

To reach an acceptable vegetation cover in each ofthese vegetation types for fuhre bond release, the lands must

exhibit 70% of the baseline vegetation cover. Thus, the following vegetation cover targets for each community

rype are:

Black sagebrush: 25%o +l- 8Vo total vegetation cover

Wyomine saeebrush | 360/0 +/- 8% total vegetation cover

76
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Pinyon/juniper: 30yo +l- 7olo vegetation cover

Although the vegetation communities are distinct in this area, most share common species that are readily

available for reclamation. At the time of reclamation, it is suggested to add a forb to the mix. Availability of forb

seeds varies greatly and it would likely be best to seek an appropriate forb for this mix at the time of reclamation.

The following seed mix is suggested for reclamation in these areas:

Black sasebrush

Common name Scientific name Variety
PLS
lbs

# seeds/
tb

%ot
mix

Sandberq's blueqrass Poa secunda 0.75 925000 24
Indian riceqrass Oryzopsis hymenoides Rimrock 3 183000 19

Bluebunch wheatqrass P se ud oroeg n e ri a sp i c ata P-7 5 125680 22
Bottlebrush squirreltail Elymus elymoides J 191555 20
Shrubs
Black saoebrush Aftemisia nova NE 907200 15

Total PLS
lbs 12.3
Seeds/sq
ft. EI

17
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Appendix A

Figure 1. Cactus Mill vegetation types, soiltypes and transect locations (UTM NAD 83 CONUS)
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Appendix A

Figure 2. Frankie Pit soil types, vegetation types and transect locations (UTM NAD 83 CONUS).
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Appendix A

Figure 3. Lucy Pit soiltypes, vegetation types and transect locations (UTM NAD 83 CONUS)
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Appendix A

Figure 4. North Area soil types, vegetation types and transect locations (UTM NAD 83 CONUS)



Appendix A

Figure 5. Yellow Hammer complex soil types, vegetation types and transect locations (UTM NAD 83

coNUs)
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Appendix A

Figure 6. Rustler soil types, vegetation types and transect locations (UTM NAD 83 CONUSI
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Appendix A

Figure 7. Kiewit Lech soil types, vegetation types and transect locations
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Appendix A

Figure 8. Kiewit Mine soil types, vegetation types and transect locations



Gold Hill Properties- Vegetation Survey

APPENDIX B. TRANSECT PHOTOGRAPHS
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Gold Hill Properties- Vegetation Survey

Kiewit Leach- Transect KLl- Point A, Photo 5142

View looking west north west.

Wyoming Big Sage Communiry

Soiltype 21- Hiko Peak gravelly loam, 2 to 15% slopes.

Principal vegetation components include Wyoming

Big Sagebrush (Artemisio tridentota var.

wyomingensis), Hopsage (Groyio spinosa), Viscid

rabbitbrush (Ch ry soth a m nus viscidifl oru sl, Cheatgrass

(Bromus tectoru ml,Squirreltail lElymus elymoidesl

and Sandberg's bluegrass lPoo secundal.

Minor vegetation components include Bluebunch

wheatgrass lElymus spicotus), Great Basin Wildrye

lElymus cinereus), Singleleaf Pinyon (Pinus

monophyllol, Cryptontho species, Asteraceoe species,

Polemoniaceoe species, Opuntia species and Indian

Ricegrass lStipo hymenoidesl.

WP Noturol Resource Consulting, lnc.

Kiewit Leach- Transect KL1- Point B, Photo 5145

View looking east south east.

Other species noted within 3' each side of the

transect include Astragslus species, Costr'l/ejo species,

Utah Juniper (Jun iperus osteospermo) and Green

Ephedra (Ephedro viridis).



Gold H ill Properties- Vegetation Survey

Kiewit Leach- Transect KL2- Point A, Photo 5146

View looking south.

Pinyon/Juniper Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 50 percent slopes.

Principal vegetation components include Singleleaf

Pinyon (Plnus monophylla) and Utah Juniper
(Juniperus osteospermol and Black sagebrush

lArtemisio novo).

Minor vegetation components Sandberg's bluegrass

lPoa secund al, l ndian Ricegrass (Sti pa hy men oi d esl,

Bluebunch wheatgrass (E/ymus spicotusl, Winterfat
(Krascheninnikovia lanata) and Green Ephedra

(Ephedra viridis).

Kiewit Leach- Transect KL2- Point B, Photo 5147

View looking north.

other species noted within 3' each side of the

transect incl ude Eriogo num species, Roughseed

Cryptanth lCrypto nth a flovocul ata ), Cheatgrass

(Bro m u s tectoru ml, Muttongrass (P oa fend I eri a na )
and Viscid rabbitbrush lChrysothomnus viscidiflorusl.

WP Naturol Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

:lI:." {

Kiewit Leach- Transect KL3- Point A, Photo 5149

View looking north east.

Wyoming Big Sagebrush community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Wyoming

Big Sagebrush lArtemisia tridentata vor.

wyo mingen sisl, Bluebunch wheatgrass (Elymus

spicatus),Sand berg's bluegrass (Poo secu n dol,

Squirreltail (Elymus elymoides) and Hopsage (Groyro

spinosal.

Minor vegetation components include Green

Ephedra lEphedro viidis), Great Basin Wildrye

(Elymus cinereusl, Cheatgrass (Bromus tectoruml,
Roughseed Cryptanth (Cryptontha flovoculota) and

Indian Ricegrass lSti po hy menoid esl.

Kiewit Leach- Transect KL3- Point B, Photo 5150

View looking south west.

Other species noted within 3' each side of the

transect include Viscid rabbitbrush (Ch rysotho m n us

viscidiflorusl, Carpet phlox (Phlox hoodiil, Opuntia

species, Muttongrass (Poa fendleriano/, Sego Lily

(Colochortus nutallii) and cryptobiotic crusts.

WP Natural Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Kiewit Leach- Transect KL4- Point A, Photo 5151

View looking east south east.

Pinyon/uniper Community

Soil type 21- Hiko Peak gravelly loam, 2 to 15% slopes.

Principal vegetation components include Singleleaf

Pinyon (Prnus monophyllal, Utah Juniper (Juniperus

osteospermal, Black sagebrush lArtemisia novol and

Sandberg's bluegrass lPoo secu ndol.

Kiewit Leach- Transect KL4- Point B, Photo 5152

View looking west north west.

Other species noted within 3' each side of the

transect incl ude Squirreltail (Elym us ely moidesl,

Cheatgrass (Bromus tectorum), Indian Ricegrass (stipo

hymenoidesl, Astrogolus species, carpet phlox (Phlox

hoodiil, Phlox species, cryptdnfho species and

Boechera species.

WP Naturol Resource Consulting, lne



Gold Hill Properties- Vegetation Survey

Kiewit Leach- Transect KL5- Point A, Photo 5153

View looking north west.

Wyoming Big Sagebrush Community

Soil type 21- Hiko Peak gravelly loam, 2 to 15% slopes.

Principal vegetation components include Wyoming

Big Sagebrush (Artemisio tridentato vor.

wyo mingensi sl, Viscid rabbitbru sh (Ch rysothomnus
viscidiflorusl, Hopsage (Groyia spinoso), Sandberg's

bf uegrass (Poo secundol, Needle-and-thread grass

(Stipo comotal, Great Basin Wildrye (Elymus cinereus),

and Cheatgrass (Bromus tedoruml.
Minor vegetation components include Singleleaf

Pinyon (Pinus monophyllal, Utah Juniper (Junrperus

osteospermol, Green Ephedra lEphedra viridis),

Carpet phlox (Ph lox hoodiil, Bluebunch wheatgrass

lElymus spicatus), Galleta lHiloria jomesii), Indian

Ricegrass (Stipo hymenoides)and Squirreltail lElymus
elymoidesl.

WP Noturol Resource Consulting, lnc.

Kiewit Leach- Transect KLs- Point B, Photo 5154

View looking south east.

Other species noted within 3' each side of the

transect include Cryptontha species, Penstemon

species and Spindlestem lCaulonthus crossicaulisl.

Cryptobiotic soils present.



Gold Hill Properties- Vegetation Survey

Kiewit Leach- Transect KLG Point A, Photo 5155

View looking north east.

Rubber Rabbitbrush Community

Soil type 21- Hiko Peak gravelly loam, 2 to 15% slopes.

Principal vegetation components include Rubber

Rabbitbrush (Ch rysoth o m nu s no seosus ), Squirreltail

(Elymus e lymoides), Crested Wheat (Agropyron

cristotum) and Viscid rabbitbrush (Chrysothomnus

viscidiflorusl.

Minor vegetation components include Indian

Ricegrass (Sfrpo hymenoidesl, Needle-and-thread

grass (sf,po comoto), Bluebunch wheatgrass (E/ymus

spicatusl, Great Basin Wildrye lElymus cinereus),

Sandbergls bluegrass (Poa secundol, Cheatgrass

(Bromus tectoruml and Palmer's Penstemon

lPenstemon polmeri) and Astmgolus species.

Kiewit Leach- Transect KL6- Point B, Photo 5156

View looking south west.

Other species noted within 3'each side ofthe
transect include tinum species and Wyoming Big

Sa gebrush (Arte mis ia tr id e n toto va r. Wo mi ng e nsi s).

WP Natural Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Kiewit Mine- Transect KM1- Point A, Photo 5116

View looking north.

Wyoming Big Sagebrush Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
707o slopes.

Common vegetation components include Wyoming

Big Sagebrush lArtemisio tridentoto vor.

wyomingensisl, Hopsage (Groyio spinosol and

Cheatgrass ( 8ro m u s tecto r u ml.

Kiewit Mine- Transect KM1- Point B, Photo 5117

View looking south.

Minor vegetation components include Sandberg's

bl uegrass (Poa secu n dal, I ndian Ricegrass (Stipa

hy menoide s\ a nd Sq uirreltail lEly mu s ely moi desl.

WP Natural Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Kiewit Mine- Transect KM2- Point A, Photo 5118

View looking south south east.

Black Sagebrush Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to

70% slopes.

Common vegetation components include Black

sagebrush lArte misi o novo), Littleleaf horsebrush
(Tetrodymio globroto), Bluebunch wheatgrass lElymus
spicotus) and Sandbergls bluegrass (Poa secundol.

Minor vegetation components include Shadscale

(Atti plex confe ftifolio), Thread snakeweed (G utierrezio

microcephalal,Cheatgrass (Bromus tectorurn), Indian

Ricegrass lstipa hymenoides) and Galleta (Hiloro
jomesiil.

Kiewit Mine- Transect KM2- Point B, Photo 5120

View looking north north west.

Other species within 3' each side of the transect

include Spindlestem (Coulonth u s crossicaulisl,

Erigeron species, Penstemon species, and

Ch enopod ioce oe species.

WP Notuml Resource Consulting, Inc,



Gold Hill Properties- Vegetation Survey

Kiewit Mine- Transect KM3- Point A, Photo 5121

View looking north west.

Pinyon/uniper Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Singleleaf

Pinyon (Prnus monophyllol, Utah Juniper (Juniperus

osteospermol, Black sagebrush (Artemisio novol and

Sandberg's bf uegrass lPoa secundol.

Minor vegetation components include Carpet phlox

(Phlox hoodiil and Bluebunch wheatgrass (Elymus

spicatus).

Kiewit Mine- Transect KM3- Point B, Photo 5122

View looking south east.

Other species noted within 3' each side of the

transect include Broom snakeweed (Gutierrezia

sarothrae), Prince's plume (Stonleyo pinnoto),

Squirrelta il (Ely mu s ely moides), Cheatgrass (Bromus

tectoruml,shadscale lAtriplex confertifolio), Erigeron

and Stellario species.

WP Naturol Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Kiewit Mine- Transect KM4- Point A, Photo 5124

View looking north north east.

Pinyon/uniper Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to

70% slopes.

Principal vegetation components include Singleleaf

Pinyon (Plnus monophyllol and Utah Juniper

(l u ni peru s osteospe rma).

Minor vegetation components i nclude Cliffrose

lPurshio Mexicona var. stansburyono), Carpet phlox

(Phlox hoodiil, Beckwith's milkvetch (Astragolus

beckwithi il, Pungent slende rlobe lLe ptodactyl odo n

pu nge n s), Nutta ll's horsebrush (Tetrady mi o nuto Il ii),

Sandberg's bfuegrass (Poo secundal, and Squirreltail

(Elymus elymoides).

Kiewit Mine- Transect KM4- Point B, Photo 5126

View looking south south west.

Other species noted within 3' each side of the

transect include Stellario species, Black sagebrush

lArtemisio novo), Spindlestem lCaulanthus

crossicoulisl,Green Ephedra lEphedra viridis) and

Ar abis (Boech e ra ) spe ci e s.

WP Notuml Resource Consufting, Inc.



Gold Hill Properties- Vegetation Survey

Kiewit Mine- Transect KM5- Point A, Photo 5128

View looking south.

Artemisia tridentata var. wyom ingensis community

Soiltype 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Wyoming

Big Sagebrush (Artemisia tridentato var.

wyomingensisl, Basin Big Sagebrush (Artemisio

tridentata var. tridentotol and Cheatgrass lBromus
tectorum).

Minor vegetation components include Squirreltail

(Ely mu s ely moi d esl,Sandberg's bluegrass (Poa

secundo), Viscid rabbitbrush (Ch rysotho mnu s

viscidiflorusl, unknown shrub and Opuntia species.

Kiewit Mine- Transect KM5- Point B, Photo 5130

View looking north.

Other species noted within 3'each side ofthe

transect include Green Ephedra lEphedro viridis),

I nd ian Ricegrass (Sti po hy menoides), Tumbling

mustard (sisymbrium altissimuml, Echium species,

unknown Brossicoceoe and Cerostium species.

WP Noturol Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Lucy- Transect LL- Point A, Photo 5314

View looking north.

Black Sagebrush Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to

70% slopes.

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Black

sagebrush (Artemisio novol and Goldenweed

(Haplopoppus nonus).

Minor vegetation components include Sandberg's

bfuegrass (Poa secunda), Cheatgrass (Bromus

tectorum), U nknown grass , Chenopodioceoe species

and Green Ephedra (Ephedra viridis).

Lucy- Transect L1-- Point B, Photo 5315

View looking south.

Other species noted within 3' each side of the

transect include Apioceae species, Carpet phlox (Phlox

hoodiil, Squir r eltail (Elym u s elymotdes), Viscid

rabbitbrush (Ch rysotho mnu s viscid ifl orusl and

Singlef eaf Pinyon (Pinus monophyl/o) seedling.

WP Naturol Resource Consulting, Inc.



Gold Hill Properties- Vegetation Survey

Lucy- Transect L2- Point A, Photo 5318

View looking west,

Pinyonluniper Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Singleleaf

Pinyon (Pinus monophyllol, Utah Juniper (Junrperus

osteospermol and Sandbergis bluegrass (Poo

secunda).

Minor vegetation components include Carpet phlox

(Phlox hoodiil and Bfack sagebrush (Artemisia noval.

Lucy- Transect L2- Point B, Photo 5319

View looking east.

Other species noted within 3' each side of the

transect include Arabis (Eoechero) species, Cobweb

milkvetch (Astrogalus lentigi nosus vor. oraneosus),

Cry ptonthd species, Cheatgrass (Bromus tectoru ml,

Green Ephedra (Ephedra viridis) and Polemonioce

species.

WP Naturol Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Lucy- Transect L3- Point A, Photo 5320

View looking west.

Black Sagebrush Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Black

sagebrush (Artemisia nouo), Wyoming Big Sagebrush

(Artemisio tridentoto vor. wyomingensrs), Hopsage

(Grayio spinoso) and Sandberg's bluegrass (Poo

secundol.

Minor vegetation components include Squirreltail
(Ely m us e ly moid esl, Cheatgrass lBro m us tector u ml,
lndian Ricegrass (Stipo hymenordes) and Viscid

rabbitbrush (Ch rysoth am n u s vi scid ifl o ru sl.

Lucv- Transect Ei- Point B, Photo 5323

View looking east.

Other species noted within 3' each side of the

transect include Arabis (Boechera) species, Needle-

and-thread grass (Stipo comato) and Utah Juniper

(J u ni per us osteosperma) seedling.

WP Noturol Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Lucy- Transect L4- Point A, Photo 5338

View looking west.

Black Sagebrush Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Black

sagebrush (Artemisia nova) and Littleleaf horsebrush
(Tetra dy mia g la bratol.
Minor vegetation components include Beckwith's
mi f kvetch (Astro go I u s bec kw ithi il, Halogeton
(Ho logeton gl omeratdl,squirreltail (Elymu s

elymoi desl, f ndian Ricegras s (Sti pa hy menoidesl,

Green Ephedra lEphedro viridis), Hopsage (Groyio

sprnoso), Shadscale (Atriplex confertifolio), Viscid
rabbitbrush (Ch rysoth a m nu s viscid ifl orusl and Utah

Juniper (./unrpe rus osteospermal.

Lucy- Transect L4- Point B, Photo 5339

View looking east.

Other species noted within 3' each side of the

transect include Squirreltail (Elymus elymoides),fr

Arabis (Boeche ro ) species, Crenulate Phacelia

lPhacelia crenulatal, Rubber Rabbitbrush

lChrysotho mn us no seosus), Needle-and-thread grass

(Stipa comotal, Unknown forb and Wire lettuce

lSte p h o n o me ri o pa u cif lo ro ).

WP Notural Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

North Area- Transect N 1- Point A, Photo 5215

View looking north east.

Wyoming Big Sage Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Wyoming

Big Sagebrush (Artemisio tridentato var.

wyomingensisl, Black sagebrush (Artemisio novol and

Squirreltail (Elymu s ely moid esl.

Minor vegetation components include Sandberg's

bfuegrass (Poa secunda), Cheatgrass (Bromus

tedoru ml, Indian Ricegrass (Stipo hymenoides) and

Green Ephedra lEphedra viridis).

North Area- Transect N1- Point B, Photo 5216

View looking south west.

Other species noted within 3' each side of the

tra nsect include Viscid rabbitbru sh lCh rysotho m nus

viscidiflorus), Opuntio species, Singleleaf Pinyon (Pinus

monophyll ol and Snowberry (Sy m phoricarpos

longiflorus).

WP Noturol Resource Consulting, lnc.
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North Area- Transect N2- Point A, Photo 5218

View looking south east.

Pinyon/uniper Community

Soil type t[8- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Utah Juniper
(Juniperus osteospermol,Sandberg's bluegrass (Poo

secundol and Black sagebrush (Artemisia novol.

Minor vegetation components include Squirreltail

(Elymus elymoides), Indian Ricegrass (Strpo

hy menoidesl, Needle-and-thread grass (Sf,po

comatol, Hopsage (6rayia spinoso) and Viscid

rabbitbrush lCh rysoth o mn u s vi scidifl o rus).

North Area- Transect N2- Point B, Photo 5219

View looking north west.

Other species noted within 3' each side of the

transect include Utah Astragalus (Astragolus

utahensis), Matt Eriogonum (Eriogonum species),

Spindlestem (Co ulo nth us cra ssi co u lisl and Singleleaf

Pi nyon (Pinus monophy I lol seedlings.

WP Notural Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

North Area- Transect N3- Point A, Photo 5226

View looking east.

Black Sagebrush Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation component is Black sagebrush
(Artemisio noval.

Minor vegetation components include Carpet phlox
(Phlox hoodiil, Sandberg's bluegrass (Poa secundal,
lndian Ricegrass (Stipo hymenoides) and Viscid

ra bbitbrush (Chry sotha mn us viscidifl o ru sl.

North Area- Transect N3- Point B, Photo 5227

View looking west.

Other species noted within 3' each side of the

transect include Green Ephedra (Ephedra viridis),

Antennoria species, Lilioceae species, Erigeron species

and Opuntio species.

WP Notural Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Rustler- Transect R1- Point A. Photo 5303

View looking south west.

Pinyon/uniper Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Singleleaf

Pinyon (Pinus m onophyllal, Utah Juniper (Junrperus

osteospermal and Black sagebrush (Artemisio noval.

Minor vegetation components include Sandberg's

bluegrass (Poo secunda), Bluebunch wheatgrass

lElymus spicotus), Cheatgrass (Bromus tectoruml and

Arabis (Boechera ) species.

Rustler- Transect R1- Point g, Photo 5300

View looking north east.

Other species noted within 3' each side of the

transect include Stellario species, Green Ephedra

(Ephedro viridis), Carpet phlox (Phlox hoodiil,

Beckwith's milkvetch (Astrogalus beckwtthll), Silvery

aster (Macheranthera conescens/ on4 Indian

Ricegrass (Stipa hymen oi desl.

WP Noturol Resource Consulting, lnc.
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Rustler-Transect R2- Point A, Photo 5304

View looking west north west.

Black Sagebrush Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Black

sagebrush lArtemisia nova), Hopsage (Grayio spinosal

and Cheatgrass (Bromus tectoruml.

Minor vegetation components include Squirreltail

lElymus elymoides), Galleta (Hiloria jomesii), Indian

Ricegrass (Stpo hymenoidesl, Unknown grass,

Chenopodiaceae species , Green Ephedra (Ephedra

viridis) and Visdd rabbitbrush (Chrysothamnus

viscidiflorusl.

Rustler-Transect R2- Point B, Photo 5305

View looking east south east.

Other species noted within 3' each side of the

transect include Bluebunch wheatgrass lEly mus

spicotusl and Astrogalus species.

WP Notural Resource Consulting, lnc.
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Point A, Photo 5308Rustler- Transect R3- Point A, Photo 5308

View looking west.

Wyoming Big Sagebrush Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Wyoming

Big Sagebrush (Artemisio tridentoto vor.

wyomingensisl, Bf ack sagebrush (Artemisia noval and

Sandberg's bf uegrass (Poa secundol.

Minor vegetation components include Squirreltail

lElymus elymoides), Indian Ricegrass (5t pa

hy me noid esl, Bluebunch wheatgrass (Ely mus

spicotusl, Unknown grass, Hopsage lGroyio spinosal,

Spindlestem (Coulanthus crossicoulrs), Viscid

rabbitbrush (Chrysothomnus viscidiflorus) and Green

Ephedra (Ephed ra viridis).

Rustler- Transect R3- Point B, Photo 5309

View looking east.

Other species noted within 3' each side of the

transect include Singleleaf Pinyon lPinus monophyllol,

Beckwith's milkvetch (Astragolus bechlithiil and

Arabis lBoechera) species.

WP Natuml Resource Consulting, lnc.
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Yellow Hammer- Transect YH1- Point A, Photo 5157

View looking south west.

Black Sagebrush Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to

70% slopes.

Principal vegetation components include Black

sagebrush lArtemisia novo), Wyoming Big Sagebrush

(Anemisio tridentato var. Womingensis), Sandberg's

bluegrass (Poo secundal and Squirreltail lElymus
elymoidesl.

Minor vegetation components include Shadscale

(Atriplex confertiforio, Cheatgrass (Bromus tectoruml

and an unidentifiable forb.

Yellow Hammer- Transect YH1- Point B, Photo 5158

View looking north east.

Other species noted within 3' each side of the

transect include Viscid rabbitbrush (Chrysothomnus

viscidiflorus), Opuntb species, Carpet phlox (Phlox

hoodril, Arabis (Boechero) species and Singleleaf

Pinyon lPin us monophyllal seedlings.

WP Notural Resource Consulting, lnc.
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Yellow Hammer- Transect YH2- Point A, Photo 5164

View looking east.

Wyoming Sagebrush Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Wyoming

Big Sagebrush (Artemisio tridentoto vor.

wyomi ng en sis),Sandberg's bl uegrass (Poo secun dol

and Squirreltail (Elymus elymoidesl.

Minor vegetation components include Viscid

rabbitbrush lChrysoth omn us viscidifl o ru s),Singleleaf

Pinyon (Pinus monophyllol seedling, lndian Ricegrass

lStipa hymenoides) and Needle-and-thread grass

lStipo comatal.

Yellow Hammer- Transect YH2- Point B, Photo 5165

View looking west.

Other species noted within 3' each side of the

transect incf ude Cheatgrass lBromus tectoruml,

Beckwith's m i I kvetch (Astr a go I u s beckwith iil and

Phlox species.

WP Naturol Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Yellow Hammer- Transect YH3- Point A, Photo 5166

View looking north west.

Pinyon/uniper Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Singleleaf

Pinyon (Pinus monophyllol , Utah Juniper (./uniperus

osteosperma), Wyoming Big Sagebrush (Artemisia

tridentota vor. wyomingensls) and Black sagebrush

(Artemisio novol.

Minor vegetation components include Sandberg's

bl uegrass (Poo sec undal,Sq ui rreltail (Ely mu s

elymoidesl, Cheatgrass (8ro mus tectorum), lndian

Ricegrass lStipo hymenoides), Viscid rabbitbrush

(Ch rysotho m nu s v isci d iflo rusl and Hopsage (Groyio

spinosol.

WP Notural Resource Consulting, lnc.

t;
View looking south east.

Other species noted within 3' each side of the

transect include Green Ephedra lEphedra viridis)'

Carpet phlox (Phlox hoodiil and Needle-and-thread

{ass (Stipo comotal.



Gold Hill Properties- Vegetation Survey

Yellow Hammer- Transect YH4- Point A, Photo 5202

View looking west.

Black Sagebrush Community

Soil type zE- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Black

sagebrush (Artemisia novo), Wyoming Big Sagebrush

lAnemisia tridentato vor. wyomingensrs) and

Sandberg's bluegrass (Poo secu nd a).

Minor vegetation components include Carpet phlox

(Phlox hoodiil, Asfragolus species , Squirreltail lElymus
ely moides), unidentifiable forbs, Viscid rabbitbrush

(Chrysothamn us viscidiflo ru sl, Hopsage (Groyio

spin osol and Shadscaf e lAtri plex confertifoli o ).

Yellow Hammer- Transect YH4- Point B, Photo 5203

View looking east.

Other species noted within 3'each side ofthe

transect include Spindlestem lCo u lo nthus

crossicaulisl, Opuntio species, Tumbling mustard

(Sisymbrium oltissimuml, Lilioceoe species, Utah

Astragafus (Asfro galus utohensis), Erigeron species

and lPhlox longilolio)

WP Noturol Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Yellow Hammer- Transect YH5- Point A, Photo 5207

View looking north east.

Pinyon/uniper Community

Soi I type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Singleleaf

Pinyon (Prnus m onophyllol and Utah Juniper

(J uni peru s osteospermol.

Minor vegetation components include Sandberg's

bfuegrass (Poa secundol, and Squirreltail lElymus

elymoidesl, Cheatgtass lBro mus tectorum), I ndian

Ricegrass lStipo hymenoides), Astrogalus species,

Boraginacme species, Longleaf Phlox (Phlox

longifolia), Castilleja species, Viscid rabbitbrush

(Ch rysotho m nu s v iscidifloru sl, Green Ephedra

(E p h e d ra vi ri d i s ), Wy oming Big Sagebrus h (Arte m i s i o

tri de ntato va r. wyominge nsis), Black sagebrush

lArtemisio novo) and Hopsage (Grayio spinosal.

Yellow Hammer- Transect YH5- Point B, Photo 5210

View looking south west.

Other species noted within 3' each side of the

transect incl ude Spindlestem (Coulonthus

crassi couli sl, Needle-and-thread grass l9tipo co motal

and Liliaceoe species.

WP Naturol Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Yellow Hammer- Transect YH6- Point A, Photo 5211

View looking west north west.

Wyoming Sagebrush Community

Soil type tt8- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Wyoming

Big Sagebrush (Anemisio tridentoto vor.

wyomingensisl, Viscid rabbitbrush (Ch rynth omn us

viscidiflorusl, Hopsage lGroyia spinosal and

Squirreltaif (Ely mus ely moidesl.

Minor vegetation components include Sandbergls

bfuegrass (Poo s ecundol, Cheatgrass (Bromus

tectoruml, lndian Ricegrass (Stipo hymenoidesl,

Carpet phfox lPhlox hoodiil, Longleaf Phlox (Phlox

longilolio) and Opuntia species.

Yellow Hammer- Transect YHG Point B, Photo 5212

View looking east south east.

Other species noted within 3' each side of the

transect include Asfrogolus species, Arabis (Boechera)

species, Liliocme species, Delphinium species, Needle-

and-thread grass lStipa comofo) and Great Basin

Wildrye lElymus cinereus).

WP Noturot Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Yellow Hammer- Transect YH7- Point A, Photo 5213

View looking north.

Pinyon/uniper Community

Soil type 48- Reywat-Broad-Rock outcrop association,

30 to 60 percent slopes.

Principal vegetation components include Singleleaf

Pinyon (P,nus m onophyllol , Utah Juniper (./unrperus

osteosperma) and Sandberg's bluegrass (Poo

secundo).

Minor vegetation components i nclude Squirreltail
(Elymus elymoides), Cheatgrass (Bromus tectoruml,
lndian Ricegrass (Stipo hymenoidesl, Opuntio species,

Wyoming Big Sagebrush (Artemisio tridentoto vor.

wyo m ingensi sl and Viscid rabbitbrush

lCh rysot h a mn u s v i sci difl o r u sl.

Yellow Hammer- Transect YH7- Point B, Photo 5214

View looking south.

other species noted within 3' each side of the

transect incl ude Needle-and-thread grass (Stlpo

comdtol, Carpet phlox (P hlox hoodiil,Shadscale

{Atri plex confe rtifolia ), Nuttall's horsebrush

(Tetradymia nutol liil and Antennorio species.

WP Noturol Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Frankie- Transect F3- Point A, Photo 5361

View looking east north east.

Wyoming Big Sagebrush Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Wyoming
Big Sagebrush (Artemisio tridentoto var.

wyomingensisl, Hopsage (Grayio spinosol and

Squirreltail lEly m us ely moi d es).

Minor vegetation components include Sandberg's

bluegrass (Poa secun dol, Bluebunch wheatgrass

(Elymus spicatus), Cheatgrass (Bromus tectoruml,
Carpet phfox lPhlox hoodiil, unknown forb, Black

sagebrush (Artemisia novo) and Singleleaf Pinyon
(Pinus monophyllol.

,
View looking west south west.

Other species noted within 3' each side of the

transect incfude Viscid rabbitbrush lChrysothamnus
viscidiflorusl,Shadscale lAtriplex confertifolio), Arabis

(Boechera) species, Erigeron species, lndian Ricegrass

(Stipo hynenoides) and Gray Molly (Bossio

omericana).

WP Notural Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Frankie- Transect Fl- Point A, Photo 5352

View looking west south west.

Black Sagebrush Community

Soil type zt- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation components include Black

sagebrush (Artemisio nova) and lndian Ricegrass

lStipo hymenoidesl.

Minor vegetation components include Squirreltail

lElymus elymoides), Bluebunch wheatgrass (E/ymus

spicotusl, Needle-and-thread grass lStipa comoto),

Galleta (Hilorio jamesiil, unknown grass, Atriplex

species, Gray Molly (Eossia omericona) and Shadscale

(Atri pl e x confe rtifo I ia ).

Frankie- Transect Fl- Point B, Photo 5353

View looking east north east.

Other species noted within 3' each side of the

transect incfude Green Ephedra lEphedra viridis),

Viscid rabbitbru sh lChrynthomnus viscid iflorusl,

N utta lf 's horsebrush (Teto dy m i a n uttoli/, Shadscale

(Atriplex confertifofio, Cheatgrass (Bromus tectoruml

and Musk thistle (Corduus nutans).

WP Noturol Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Frankie-Transect F2- Point A, Photo 5356

View looking north.

Black Sagebrush Community

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Principal vegetation is Black Sagebrush lArtemisio
novol.

Minor vegetation components include Sandberg's

bfuegrass (Poo s ecundol, unknown grass, Cheatgrass

(Bromus tectorum), Hopsage (Grayio spinosol,

Shadscale lAtri plex conle rtifolio ), Yiscid rabbitbrush
(Ch rysotho m n u s viscidifloru sl and Singleleaf Pinyon

(Pi nus mono phyl lo) seedling.

Frankie-Transect F2- - Point B, Photo 5357

View looking south.

Other species noted within 3' each side of the

transect include Costilleja species, Chenopodioceae

species, Matt Eriogonum lEriogonum species),

Longleaf Phlox(Phlox longifolia), Nuttall' s horsebrush

(Tetradymia nunollii) and Indian Ricegrass (Sttpo

hymenoidesl.

WP Natural Resource Consulting, lnc.



Gold Hill Properties- Vegetation Survey

Cactus Mill Transect CM2- Point A, Photo 5108

View looking south west.

Soil type 4- Amtoft- Rock outcrop complex, 30% to

70% slopes.

Common vegetation components include Black

sagebrush (Arte m i si o novo), Viscid rabbitbrush

(Ch rysotho mnu s visci difloru sl, and Littleleaf

horsebrush lTetro dymio glab rotol.

Minor vegetation components include Shadscale

lAt r i pl ex co nle rti foliol, I ndia n Ricegrass (5t po

hy menoidesl, Sandberg's bluegrass (Poa secundal,

and Needle-and-thread grass (Stlp a comotal.

Cactus Mill Transect CM2- Point B, Photo 5109

View looking north east.

Other species present within 3' each way of the

transect include Prince's plume (Stonleyo pinnatol,

Tu m bl i n g m ustard lS isy m b r i u m o lti s si m u ml, Af rican

mustard lMalcolmia ofriconal, and Carpet phlox

lPhlox hoodiil.

WP Natural Resource Consutting, lnc.



Gold Hill Properties- Vegetation Survey

Cactus Mill Transect CM3- Point A, Photo 5110

View looking east.

Soil type 4- Amtoft- Rock outcrop complex, 30% to
70% slopes.

Common vegetation components include Wyoming

Big Sagebrush (Artemisio tridentoto vor.

wyo mingensisl, Greasewood (Sarcobatus

vermiculatus), Viscid rabbitbru sh lCh rysothamn us

viscidiflorusl, and Halogeton (Hologeton glomerotol.

Minor vegetation components include Green Ephedra

(Ephedra viridis) and Shadscale (Atriplex confertifolio).

Cactus Mill Transect CM3- Point B, Photo 5111

View looking west.

Other species present within 3' each side of the

transect include Littleleaf horsebrush (Tetrodymio

g I abratol, Tumbling mustard (Sisymbri u m

o ltissi muml, Galleta (Hila rio jo mesii), N uttall's

horsebrush (Tetrodymio nutal/ii), Carpet phlox (Phlox

hoodiil,Gray Molly (Bossro o mericonol and Bluebunch

wheatgrass lElymu s spicotusl.

WP Notural Resource Consul$ng, lnc.



Gold Hill Properties- Vegetation Survey

Cactus Mill Transect CM4- Point A, Photo 5113

View looking east north east.

Soil Type 11: Checkett- Very cobbly loam, !O% to 4oo/o

sropes.

Common vegetation components include

Greasewood lso rco batu s ve rmi cu lotu sl, Gr een

Ephedra (Ephedro viridis), Galleta grass (Hilorio
ja mesi il, l nd ian Ricegrass (Stip o hy me noldes), a nd

Halogeton lH al og eton g lome ratu sl.

Minor vegetation components include Big Sagebrush

(Artemisio tridentotd vor. tridentotol, Shadscale

(Atriplex confertifolio) and Crenulate Phacelia

(Phacelio crenulatal.

Cactus Mill Transect CM4- Point B, Photo 5114

View looking west south west.

Other species present within 3' each side of the

transect include Tumbling Mustard (Sisymbrium

o lti ssi m u ml, and Cheatgrass (Bro mus tedoru ml.

WP Natural Resource Consulting, lnc.



Gold Hill Properties- Vegetation SuNey

Cactus Mill Transect CM1- Point A, Photo 5106

View looking south west.

Soil type 4- Amtoft-Rock outcrop complex, 30% to
70% slopes.

Com mon vegetation components incl ude N uttall's
horsebrush (Tetrodymio nutalliil and Black sagebrush

(Artemisio noval.

Minor vegetation components include Viscid

rabbitbrush (Ch rysoth a m n us vi scidifl o ru s),Shadscale

lAtr i pl e x co nf e rt i folrol, Sa nd berg's bl uegra ss (Poo

se cu nd al,Squirreltail (E ly m us elymoides), Carpet

phlox (Phlox hoodii).

Cactus Mill Transect CM1- Point B, Photo 5107

View looking north east.

Other species present within 3' of the transects are

Green Ephedra (Eph e d ro vi i dis ), lndian Ricegrass

(Stipa hymenoides), Prince's plume (Ston/eya

pinnotal, Matt Eriogonum (Eriogonum species) and

Broom snakeweed (Gutierrezia sarothrae).

WP Notural Resource Consulting, lnc.


